INTRODUCTION
Magnesium alloys have primary potential for lightweight structural application which are used in automotive and aerospace industries [1] [2] [3] . However, it exhibits poor workability at room temperature because of hexagonal close-packed crystal structure with limited number of slip systems [4] [5] [6] . In order to obtain high performance parts, simulation method is used for forming process optimization. The constitutive relationship describes the flow behavior of the materials, which is a very important input for material database construction.
The results of many studies carried out to establish the constitutive relationship show that there are some significant different in the constitutive characteristics of the different alloys [7] [8] [9] . Therefore, it is very important to understand the constitutive relationship [10] [11] [12] . Especially, the reliability of the simulation results and the accuracy of the decision based on the results are directly determined by precision of the constitutive relationship.
Constitutive relationship is usually described to be a mathematical expression containing some material constants in different forms [7, 10, 12] . The constants of the different magnesium alloys are modified by strain to improve the model precision in some studies [13] [14] [15] . However, very limited efforts have been paid to understand hot deformation behavior of AZ80+Ce Magnesium alloy considering the strain compensation.
In the present study, cubic polynomial fitting method is used to research the influence of strain, on the constants. The compensation effects of different constants are also investigated by correlation coefficient (R), respectively. A developed model describing the flow characteristics of the experimental alloy is also established 2 EXPERIMENTAL Basing on the commercial AZ80 magnesium alloy elements, 1 percent Ce element was added to manufacture the experimental alloy bar as-cast by semicontinuous casting. The specimens for tests were machined with a height of 12mm and a diameter of 10mm. The hot compression tests were carried out on a Gleeble-3500 thermo-mechanical simulator in temperature range of 325-400℃, at constant strain rates of 0.01, 0.1, 1 and10 s -1 . Each specimens were soaked at deformation temperature for 3 min to obtain homogenous microstructure before compression and were rapidly quenched in water after compression.
CONSTITUTIVE MODEL AND CONSTANTS SOLUTION
The stress-strain data obtained from compression tests under different deformation conditions were made some conversion using usual practice method. , respectively. The tests data at true strains of 0.1, 0.2, 0.3 and 0.4 were employed for constitutive analysis following the Arrhenius equation. The material constants including n, α, β, and Q have been determined considering the strain compensation using the cubic polynomial fitting method. And then, incorporating the strain compensation on the constitutive equations for experimental alloy is established. KEYWORD: magnesium alloy; Arrhenius-type constitutive model; strain-compensated 4th International Conference on Mechanical Materials and Manufacturing Engineering (MMME 2016) Those conditions can be used to determine the material constant in following equations when some one or two parameters are constants. Arrhenius type equation is one of the phenomenological constitutive models, representing the relationships among the flow stress, temperature and strain rate which is expressed as Eq. (1)-(4) [6] [7] [8] [9] .
Where R is universal gas constant, Q is the activation energy. A1, A2, A3, n, n1, α and β are experimentally determined constants, α=β/ n1, and σ is the flow stress.
Zener-Holloman parameter (Z) considering the effects of temperature and strain rate on material deformation behavior is expressed as Eqs. (5) - (7) [5, 7] .
Eq. (2) and Eq. (3) are made equivalent deformation to obtain following linear relationships:
The slopes of the plots of Eq. (8) and Eq. (9) are the value of n1 and β, respectively. According to α=β/ n1, α value can be calculated. The same method can be taken for Eq. (7), and the linear formula can be expressed as Eq. (10). Bring (ασ) into Eq. (10), the 1/n and (Q/RT) values can be calculated by linear fitting at different deformation conditions. According to the average intercept value ((lnA3-Q/TR)/n), we can calculate ln(A3) value. The same procedure was also used to calculate the values of materials constants in the strains range of 0.1-0.5, at step of 0.1, respectively. It can be seen clearly that strain has great impact on constant values which are given in Tab.1. Hence, the Arrhenius type equation of the experimental alloy has not a satisfactory accuracy, which is established just using the average values at different strains. Some studies results show that the material constants which are polynomial functions of strain can improve the model accuracy [16] [17] [18] [19] [20] . Hence, cubic polynomial fitting method is used to find out the relationship between different constants and strain, respectively. The fitting results are shown in Fig. 1 . The change characteristic of different constants also can be seen. The α value increases with increasing strain rapidly. The n, lnA3 and Q values decrease firstly and then increase with increasing strain. The β values show "N" shape changing tendencies with increasing strain.
According to the fitting curves, the fitting method equations were given in Eq. (11) . The fitting results show that 3 rd order polynomials can describe the influence of material constants with good correlation and generalization basing on the correlation coefficient which are 0.99997, 0.97531, 0.99997, 0.98988 and 0.99998, respectively in Fig. 1 (a) -(e). . Strain has shown significant influence on materials constants at different true strain (0.1-0.5, at step of 0.1). Fitting curves show that the α value increases with increasing strain rapidly and the n, lnA3 and Q values decrease firstly and then increase with increasing strain. The β values show "N" shape changing tendencies with increasing strain. The constitutive mode was compensated by different constants fitting equations. The results show that cubic polynomials can f present the influence of strain on material constants with good correlation and generalization in terms of the adjusted coefficients of determination. 
